A quasi-elastic neutron-scattering study of the molecular mobility of water associated with a protein both in aqueous solution and adjacent to a charged surfactant interface.
The quasi-elastic incoherent neutron-scattering method has been used to investigate the mobility of water molecules associated with the protein, alpha-chymotrypsin, both in aqueous solution and adjacent to a charged surfactant interface. The latter was studied by solubilizing the protein as monomer in the aqueous cores of small water-in-oil microemulsion droplets (radius 3.5 nm). The droplets were stabilised by an interfacial shell of a double-chain surfactant (Aerosol-OT). The spectra of the water in both these protein-containing system contained a component corresponding to a 7-fold reduction in mobility as compared with bulk water. The integrated intensity of this 'immobilised' spectra component shows that a maximum of approx. 450 water molecules, corresponding to half complete monolayer coverage, are associated with a single protein molecule. This value of 450 may contain a contribution from exchangeable hydrogens within the protein, but this contribution is estimated to be small. The mobility of the remainder of the water is unaffected. The solvation behaviour of the protein is similar in bulk water and in the microemulsion water droplets.